Vignette design has been largely neglected in anchoring vignette studies. This study aimed to contribute to the science of vignette design by developing and evaluating vignettes for measuring vision in rural China. Cognitive interviews were conducted among 36 participants in a Chinese middle school. The respondents either directly evaluated vision of the vignette character (i.e., noncomparative judgment) or compared their own vision with that of the vignette character (i.e., comparative judgment). It was found that a hypothetical person in the vignette was successfully envisioned by
participants in grade 7 and beyond. However, more than half the participants were unable to accurately estimate distances expressed in meters. Some participants were critical in self-evaluation, yet tolerant of others' performance. Participants more easily produced an answer and had greater confidence in the answer in comparative judgment than for noncomparative judgment. We conclude with recommendations for designing concise and complete vignettes and suggest the use of comparative rather than noncomparative judgment.
Measuring subjective judgments related to health, through the use of selfreport surveys, is challenging, especially because responses across respondents may be difficult to compare. To address this challenge, the anchoring vignette approach has been developed to improve interpersonal comparability of survey responses, especially to questions that use ordered categorical response scales (King et al. 2004; Salomon et al. 2001) . The anchoring vignette approach relies on short descriptions of hypothetical persons with different levels on a dimension of interest to gain insights into the ways that respondents reply to particular survey questions related to that dimension. It is hypothesized that by using responses to vignettes to identify systematic differences in the ways that respondents interpret and use the categories on a given response scale, researchers can recalibrate the responses to self-assessment questions (King et al. 2004; Salomon et al. 2001) . Anchoring vignettes have been advanced with tailored statistical methods (Wand 2013; Wand et al. 2011) and are used widely in the World Health Survey and in other empirical studies (Chevalier and Fielding 2011; Damacena et al. 2005; King et al. 2012; Salomon et al. 2004; Wada et al. 2011) .
However, vignette design, including designing vignette descriptions and question formats, has been largely neglected (Hopkins and King 2010; Kapteyn et al. 2011) . More recent studies have revealed substantial violations of measurement assumptions underlying anchoring vignette techniques (Bago d'Uva et al. 2011; Grol-Prokopczyk et al. 2015; Hirve et al. 2013; Kapteyn et al. 2011) , and it has been suggested that measurement assumptions are more likely to hold true if the description of the vignette character's condition is complete and concise (Kapteyn et al. 2011) . It has also been suggested that there is need for further work on improving vignette descriptions and question formats before vignettes are used in practice (Hopkins and King 2010; Kapteyn et al. 2011 ).
In the current study, cognitive interviewing was used to evaluate and improve vignette descriptions and question formatting. Cognitive interviewing is an evaluation method used in questionnaire design that allows researchers to identify problems in question formulation that may prevent them from effectively collecting information (Willis 2005) . The interviewer applies verbal probing techniques (Forsyth and Lessler 1991) and the participants are allowed to think aloud (Ericsson and Simon 1980) during the interviews. Documenting the cognitive processes in responding to vignette descriptions and question formats is critical for understanding whether the measurement assumptions are satisfied, which is an important requirement for the validity of the anchoring vignette approach.
This study included assessments of two specific vignette descriptions, representing poor or good latent visual acuity. Among different health domains, vision was chosen as the focus of this study because both objective measures and self-assessment can be applicable to measuring distance vision (King et al. 2004) , which affords an opportunity to validate selfassessments in relation to a measured standard.
This study also assessed two question formats that involved either noncomparative judgment or comparative judgment. The original form of the anchoring vignette technique asks survey respondents to first self-assess the domain of interest and to then make a separate, noncomparative judgment concerning a hypothetical character presented in a vignette (King et al. 2004; Salomon et al. 2001) . The original form is based on two assumptions: vignette equivalence and response consistency ). Vignette equivalence refers to the requirement that underlying domain levels represented in each vignette are understood in approximately the same way by all. Response consistency refers to the requirement that individuals use similar standards in self-assessment and in the evaluation of vignette scenarios. As an alternative anchoring vignette technique, researchers have proposed a comparative judgment in which the respondent is asked for a direct comparison between the self and the vignette (Hopkins and King 2010) . The comparative judgment is also based on the assumption of vignette equivalence but free from the requirement of response consistency. These two competing question formats have been evaluated by other researchers on the topic of rest/energy (Hopkins and King 2010) and are evaluated on the domain of vision in this study.
As one component in a broader measurement study, this study aimed to develop and evaluate vignettes for measuring vision in rural China. This study answers the following research questions: How do participants comprehend, recall, judge, and respond to vignettes representing poor and good visual acuity? Do participants' comprehension and ability to respond differ between comparative and noncomparative question formats in the vignettes? Were there any differences in responses according to participants' level of visual ability?
Method Sample
We conducted the study in Jingning Middle School, a public school in a rural area in Zhejiang Province, China. Students in middle schools in China are between grade 7 and grade 12, and the study aimed to enroll participants to represent different educational levels. However, students in grade 12 were preparing for university entrance exams and were not invited to participate in the study. An interviewer selected 36 participants, 18 in grade 7 (with a mean age of 13 years) and 18 in grade 11 (with a mean age of 18 years). Teachers helped identify participants with particular characteristics of interest (e.g., students who had glasses, students who did not need glasses, students who always wore glasses, and students who sometimes wore glasses).
Survey Questions
We tested two initial versions of survey questionnaires in cognitive interviews, and there were three questions in each version (Table 1) . Each questionnaire consisted of one self-assessment question, two vignettes, and a preface before each type of question. Two hypothetical persons with common Chinese names, Wang Wu and Zhang San, were introduced in vignettes (Table 1) . It was hypothesized that response consistency might be enhanced by specifying information about the vignette characters' age and gender in the preface. Two vignette descriptions represented scenarios in which a hypothetical person had either a distance vision of less than 5 m or greater than 20 m. Only vignette question formats were phrased in different ways within the two versions: comparative and noncomparative judgment (Table 1) .
Procedures
This study was reviewed and approved by the institutional review board at Harvard University. Participants were informed about the study goal, procedure, and estimated time. Adult participants' written consent was secured.
Children under 18 years old were recruited with parental written consent and each child's assent. Interviews were conducted in Chinese by a native speaker, and all interviews were tape-recorded and had notes taken. Table 2 presents the design of study procedures. Cognitive pretesting consisted of two rounds. The first round of cognitive interviewing involved concurrent probing (Willis 2005) , in which the participant self-administered a survey question, then the interviewer immediately asked additional questions regarding this specific question. The process was repeated for each of the three questions. To provide a more naturalistic environment where the participant's responses to the survey questions were uncontaminated by probing, the second round was retrospective: The participant selfadministered the entire written survey that consisted of three questions and submitted it to the interviewer, then the interviewer asked additional questions.
The only exception was that the concept of distance was pretested in a semistructured manner over the course of the study, without two clear-cut rounds. The concept of distance was first introduced as 20 m and 5 m. The interpretation of distance was tested by several probe questions. For example, ''What is the length of this interview room?'', ''What is your best guess of the distance between you and the eye examination chart?'', and ''How far is 5 m?'' After pretesting 20 m among 18 participants, it was revised to 10 m and pretested among 10 more participants, while 5 m remained unchanged in pretesting among 28 participants. After the refinement of vignette descriptions, distance was not expressed in meters for the remaining eight participants.
In pretesting question formats, noncomparative or comparative judgment was randomly presented first to the participant. A further probe on comparative judgment was designed for participants who responded to noncomparative judgment and vice versa. For instance, after conducting an interview involving noncomparative judgment, the interviewer elaborated: ''In the previous questions, I asked you to talk about your vision and Table 2 . Study Design.
Step 1 Question appraisal by interviewer
Step 2 First round of study (n ¼ 18) (Concurrent cognitive interviewing, followed by objective measure of vision) Step 3 Refinement of questions
Step 4 Second round of study (n ¼ 18) (Retrospective cognitive interviewing, followed by objective measure of distance vision)
Step 5 Finalization of vignettes and question formats then to imagine and talk about the vision of another person, Wang Wu. I would like to know how you would respond if I asked you a more direct comparison.'' The participant responded to the direct comparison question, and after that a probe was used: ''Which question is easier to answer, in evaluating the vignette character's vision alone or in direct comparison between self and the vignette character?'' After each interview, the participant received an objective measure of visual acuity by using the ''simplified Snellen chart,'' consisting of the letter E oriented in different directions. The respondent stood 5 m away from the chart and indicated the direction of the E. The interviewer conducted the test after receiving training from an optometrist in a local setting to ensure safety and accuracy. In the objective measure, distance vision without glasses or contact lenses was measured even if the participant typically wore visual corrections. The values on the simplified Snellen chart ranged from 4.0 to 5.3, with a larger number indicating better vision. The Snellen results were summarized in three categories: worst vison (with Snellen chart value 4.0-4.3), moderate vision (4.4-4.7), and best vision (4.8-5.3).
Data Analysis
We used the four-stage Tourangeau et al. (2000) psychological model of the survey response process as the framework to guide our data analysis. Accordingly, in the Results section, in addition to a description of the participants' characteristics, we summarized four key challenges in anchoring vignette techniques: comprehension, recall, judgment, and responses to vignette descriptions and question formats.
We synthesized data collected through verbal probing, thinking aloud, and objective measurement of vision. We listened to the taped voice records for direct quotes from different participants, summarized the main challenges in vignette design through qualitative analysis, and used the text summary approach described by Willis (2015) to understand the frequency of each challenge. For example, we explored the systematic differences in the survey response processes among participants as a function of objective vision. Accordingly, we present both the qualitative and quantitative results when applicable. Table 3 presents the characteristics of the study sample.
Findings

Characteristics of the Participants
Comprehension
Hypothetical person. Based on content analysis of responses to probes, we determined that all participants were able to successfully envision the hypothetical person presented in the vignettes, with respect to his or her demographic characteristics. Participants commented that Zhang San and Wang Wu were two common names that were used to describe hypothetical characters in the mathematical examinations at the end of semester and represented specific people like the participant himself or herself or a classmate. For instance, one participant reported, ''Wang is the same as me, except eyesight.'' Challenges to vignette equivalence. The main challenges in vignette equivalence were the understanding of distance and descriptions in the vignettes (i.e., appear blurry, familiar people's face, angry). We discuss these issues in depth below.
The majority of participants experienced difficulty in estimating these distances, especially for the 20 m description. Among participants who were asked to estimate the distance of 5 m through cognitive probing (n ¼ 28), 14 of the 28 participants (50%) accurately estimated that distance, and the estimation task became more challenging as the distance increased, with accurate estimates received from only four of the 10 participants (40%) responding about 10 m and four of the 16 participants (25%) responding about 20 m. (As the interviews were semistructured, for two out of the 18 students, the interviewer didn't probe about their estimations of 20 m.) Because of the difference in estimated distance, vignettes described with numeric distance (e.g., 20 m) were unlikely to be interpreted equivalently among participants. Participants also reported varied comprehension of the described vignettes (i.e., [Wang Wu] finds faces to appear blurry at a distance of 5 m, [Zhang San] can recognize familiar people's faces and pick out facial expression [e.g., angry, smile] at a distance of 20 m quite distinctly). Overall, six out of the 18 participants (33%) exhibited difficulty with the phrase ''appear blurry,'' four out of the 18 participants (22%) reported difficulty with the word ''angry,'' and two out of the 18 participants (11%) reported difficulty with the phrase ''familiar people's face.'' For example, appear blurry was understood in different ways: (1) Wang cannot recognize the person, (2) Wang can recognize the person but Wang experienced a double image of the face, and (3) Wang cannot pick up the details such as moles on the face. Furthermore, some participants wanted to know more about the details regarding the blurriness.
Participants commented on ''familiar people's face'' in a richly descriptive manner. One participant commented that it was easier to recognize a familiar person's face than a stranger's; accordingly, he was struggling to rate Zhang's vision (i.e., representing good vision) as ''good'' or ''excellent.''
Recall and Judgment
Recall. Participants with poor vision had a difficult time recalling a sense of good vision. In evaluating the good-vision vignette in comparative judgment, one participant commented, ''For the vignette with distance of 10 meters, I can hardly recall my own experience because I became nearsighted since grade 4 and I have no memory of visual clearness at 10 meters.''
The importance of a reference point in making a judgment. Interestingly, some participants utilized a previous vignette to make a judgment regarding the next vignette. For instance, 20 m was assessed with reference to an understanding of 5 m. One participant said, ''If the vignette with 20 meters is presented first, I am not sure how to answer it; maybe Zhang's vision is excellent or good. Even though I don't have the absolute sense of 20 meters, I know how far it should be, compared with 5 meters.'' As a key feature in comparative judgment, participants used the self as the reference point to make relative judgments. Because most participants had a good sense of their own vision, it was easier to make a judgment by comparing themselves and the vignette's character. Further, in comparative judgment, relevance to one's own life experience appeared to make the judgment process more engaging. However, for noncomparative judgments, participants needed to generate an absolute sense about distance or seek a new reference point for further judgment. Given that relevance to the participants' daily life was an important factor to consider in designing vignettes, one challenge in comparative judgment was the limits of experience. Participants with good vision had limited experiences like that of Wang's poor vision.
Boundary defined in vignette descriptions. Several participants recommended defining the vignette character's visual capacity in terms of what can and cannot be seen clearly. One participant stated, ''I am not sure about Wang's vision if the only thing I know is that he is my age and has difficulty seeing clearly at a distance of 5 meters. Does he see clearly at the distance of 2 meters?'' The participant found it helpful to add, ''But Wang can see clearly at the distance of 2 meters.''
Response Processes
Challenges to response consistency. In the first round of interviews, eight (44%) of the 18 participants reported that the information on vignette characters' gender was irrelevant, and 10 participants (56%) thought the opposite. The information about gender was tentatively removed after the first round of interviews, and in the second round of interviews, among 18 participants, none asked whether the hypothetical person was a girl or a boy participant.
We found that the assumption of response consistency (i.e., that the same standards are applied to the self as to the vignette character) may have been violated by a tendency within Asian culture to be critical in self-evaluation but tolerant of others' performance. Four of the 36 participants (11%) had inconsistent standards in rating their own vision and the vignette's vision. The following is an example in which a participant rated his vision as good in self-assessment: Responding to different vignettes. Thirty-one out of the 36 participants answered the question regarding difficulty in responding to vignettes. Among those 31 participants, nine (29%) thought the two vignettes were equivalent in response difficulty, 12 (39%) thought that it was more difficult to answer the poor-vision vignette, and the other 10 (32%) thought the opposite (Table 4) .
After categorizing participants who differentiated the vignettes into three groups by the level of objective vision, a clear pattern emerged (Table 5 ). All participants with worst objective vision (n ¼ 8) and four out of the six participants (67%) with moderate objective vision found the poor-vision vignette more difficult. Meanwhile, all participants with best objective vision (n ¼ 8) found the good-vision vignette more difficult (Table 5) .
Further, some participants found the use of the second vignette redundant: ''I can only see clearly at a distance of 2 meters. My vision is worse than Wang's and definitely worse than Zhang's. After answering the question about Wang's vision, I found the sequential question about Zhang's vision not interesting at all.'' Responding to different question formats. Among 35 responding participants, most (66%) reported that noncomparative judgment was more difficult (Table 6 ). The remaining participants were equally divided between reporting that comparative judgment was more difficult (17%) and no difference between the two approaches (17%). The statement that noncomparative judgment was more difficult was consistent among different objective vision groups (Table 7) . Among 32 responding participants, more were uncertain about their answer when using noncomparative judgment.
Difficulty in estimating distance was more evident for noncomparative judgments than for comparative judgments. For instance, in comparative judgment, one participant stated, ''I cannot see clearly at a distance of 1 meter and it is inferred that Wang's vision is better than mine, even though I don't know how far 5 meters is.'' For the same participant, the noncomparative judgment became challenging because of the uncertainty about how far 5 m was.
Among participants who reported noncomparative judgment to be easier than comparative judgment, one participant's comment was representative: 
Finalized Vignettes and Question Format
The recommended vignettes were:
In the cafeteria, Xiao Wang can clearly recognize students sitting at his 
Discussion and Limitations
This study documented the challenges in comprehension, recall, judgment, and responses to vignette descriptions and question formats among participants with different objective levels of visual ability in rural China using cognitive interviewing. This study contributes to the literature relating to both the use of cognitive interviewing as a pretesting and evaluation procedure, particularly in the development and evaluation of vignettes. Designing concise, yet complete vignette descriptions is clearly challenging (Kapteyn et al. 2011 ). Overall, participants were able to successfully envision the hypothetical person with respect to his or her demographic characteristics. In the domain of distance vision, it was suggested that participants' evaluation of vignettes was affected by knowledge of vignette characters' age but not gender. Given that the use of Chinese common names is not gender-specific (e.g., Zhang San and Wang Wu), omitting hypothetical characters' gender might be an advantage in applying vignette methods in a Chinese context. It was suggested by Grol-Prokopczyk and colleagues (2011) that omission of information about a vignette character's gender is not feasible in most linguistic settings. On the other hand, one study in the United States and the Netherlands suggested that participants responded differently to vignettes with a female name than with a male name (Kapteyn et al. 2007) . Therefore, vignette equivalence may not hold, at least if the potentially subtle connotations of vignette persons' names are not fully controlled (Jürges and Winter 2013) . There is probably no need to include male or female pronouns or first names with implied gender when using anchoring vignette techniques in Chinese, at least where the topic is visual acuity.
Ambiguous phrases and lengthy wording caused difficulty in comprehension. More than half of the participants were unable to accurately estimate distances expressed in 5, 10, and 20 m. The ability to accurately assess distance varied substantially among participants, which reduced vignette equivalence. In a study measuring mobility level in Asian countries, interpretations of mobility level, as presented in the vignette, varied significantly among participants across countries (Hirve et al. 2013) . Distance expressed in meters, used in the World Health Survey vignettes on vision, seemed to cause difficulties in comprehension, which contrasts with a conventional assumption that ''objective'' details should reduce cross-cultural misunderstanding (Pasick et al. 2001) . It was found from responses to different vignettes that, while the vignette described a scenario that was similar to the respondent's, it became more difficult to answer, compared with a case that diverged more from the respondent's own experience.
This study recommended the use of comparative judgment. Hopkins and King (2010) recommended noncomparative judgment because they found significant ranking inconsistency and center-seeking tendency in comparative judgment in measuring political efficacy and rest/energy. However, Su (2015) quantitatively tested whether comparative judgment was more valid than noncomparative judgment in measuring vision and found that ranking inconsistency was nonsignificantly different between comparative judgment and noncomparative judgment in distance vision.
As a further conclusion of the current study, response inconsistency in noncomparative judgment may occur due to values in Asian culture. However, whereas the current study found that the Asian culture of being ''strict with oneself and lenient toward others'' existed among respondents, Au and Lorgelly found the opposite result in different populations: Some Englishspeaking respondents (mostly Australians) were optimistic in selfassessment and rated the vignettes on a different scale (Au and Lorgelly 2014) . Response inconsistency involving such differences in cross-cultural patterns would undermine international comparability of vignettes. Therefore, we again suggest using comparative judgment because it does not require response consistency.
Findings from this study add to a broader literature on cultural norms and psychology in an Asian context. Many of the challenges in crosscultural survey work recognized by researchers (Johnson 1998 (Johnson , 2006 Willis and Miller 2011) can be at least partially attributed to the impact of culture on self-reports because culture exerts a fundamental influence on basic psychological processes (Chiu and Hong 2013; Keesing 1974; Lehman et al. 2004) .
It may be effective to ask questions like: ''Can you clearly recognize the small written text on the blackboard from the last row in the classroom?'' We predict that this version of direct questioning with more specific information might be superior to vignette methods for at least two reasons: (1) there is no involvement of the vignette characters and (2) there is no need to meet the requirement of response consistence. It would be interesting to test this version of the question in future studies.
The study has important limitations. First, the sample size of the cognitive interviews was 36; with a small sample size, the quantitative results were suggestive rather than conclusive. Second, the results might not be generalized to the wider population because a representative sample was not included. Third, it was observed that some Chinese participants were modest in self-assessment of vision in interviews, but it is unknown whether the participants would honestly report or overreport visual acuity in a selfadministered anonymous survey in which the interviewer is absent. Fourth, some of the findings are domain-specific or cultural sensitive, and therefore they may not generalize to other domains or cultures, while other findings might be more generalizable. Fifth, this study was conducted in rural China and the findings might not pertain equally to urban areas, given rural-urban differences in social economic status.
Conclusion and Implications
This study develops vignettes for measuring vision in Chinese middle schools and generated knowledge about the design of vignette descriptions and question formats. In the application of vignette methods, we recommend pretesting vignettes. The study also points to several recommendations for designing concise and complete vignettes for enhancing vignette equivalence. First, we suggest avoiding vague phrases, lengthy wording, and metrics expressed in precise but difficult terms (e.g., distance in meters). Second, vignettes should be described in such a way that the domain of interest is defined both by what can be done and what cannot be done by the vignette character. Third, there may be a trade-off between collecting data and increasing redundancy by adding more vignettes.
Further, concerning the question format used, we recommend using comparative judgment, as it was easier to reach an answer and to be certain about that answer than for noncomparative judgment. Response inconsistency in noncomparative judgment may occur due to values in Asian culture concerning strictness in self-assessment and tolerance toward others. Comparative judgment eliminates the need to assume response inconsistency, with the respondent's own characteristics providing the reference point in this question format.
